ABSTRACT: To understand the effects of patch attributes of seagrass beds on the persistence 18 of an animal population, we examined shifts in patch utilization that occur with the life stages 19 of a decapod crustacean, Hokkai shrimp Pandalus latirostris, inhabiting only eelgrass beds.
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ABSTRACT: To understand the effects of patch attributes of seagrass beds on the persistence 18 of an animal population, we examined shifts in patch utilization that occur with the life stages 19 of a decapod crustacean, Hokkai shrimp Pandalus latirostris, inhabiting only eelgrass beds. 20 The abundance of juveniles did not relate to the abundance of prey, patch size, water 21 temperature, or salinity, but adult abundance decreased significantly when patches were 22 smaller. Edge effects were suggested for adults. Since patch size and shoot density were 23 inseparable structures at our study site, we conducted an experiment using artificial seagrass 24 units (ASUs) to clarify structures that were effective as shrimp habitat. This experiment 25 showed that while adults recruited mainly to the small patches regardless of shoot density, 26 juveniles, though much smaller in number, recruited to all patch types. Adults frequently 27 emerged from natural patches to bare spaces at night, while juveniles seldom used the bare 28 spaces at all. When we experimentally released shrimps between ASUs at night, adults 29 generally used the bare spaces while juveniles randomly moved to all habitat types. We 30 tethered adults in the interior of seagrass patches and bare spaces during both daytime and 31 nighttime, and found that the predation rate was high only in bare spaces during daytime. We of seagrass patches should be preferentially protected when a seagrass bed is exposed to 73 various types of disturbance (Espino et al. 2015b ). 74 Hokkai shrimp Pandalus latirostris (Rathbun, 1902) , can be used as a model species 75 when examining changes in patch utilization patterns during growth. This species is a 76 relatively large decapod compared to common seagrass-dwelling decapods such as palaemonid, 77 hippolytid, and alpheid shrimps, with body lengths (the length between the eye and the end of Notoro, a lagoon in northern Japan, had a value of over $1 000 000 USD during the 1990s, even 89 though the fishing season was limited to less than 4 wk yr -1 (Abashiri City Government 2016). sampling points spaced 3 m apart: the first was outside (-3 m), the second was at the edge (0 m), 162 the third was between the edge and the center (3 m), and the fourth was closest to the center (6 163 m). To minimize time lag between samplings at the points along each line, 2 cages were placed 164 simultaneously at 2 of the 4 sampling points on each line in the same manner used for the cage 165 samplings in the 40 patches described above. The pairs of sampling points were also irregularly 166 selected to avoid directional escapes of the shrimp from the cage. 167 We also examined whether the physical structure of seagrass changed with patch size 168 and/or distance from the edge of the patch. We cut the above- were not included because no shrimps were collected there. These data were then tested using 273 ANOVA for the juveniles and a Kruskal-Wallis test for the adults.
274
We examined how the structure (number of shoots, leaf length, and wet weight of 
RESULTS

300
Community structure in seagrass beds of Lake Notoro 301 We collected 22 species of animals in seagrass beds at the study site of Lake Notoro 302 ( neither the length of leaves nor the wet weight of leaves were related to the area of the patch.
348
Relationships between the distance and the structure of seagrass are shown in Fig. 8 . between the abundance of juveniles and patch size or shoot density (Table 3 , Fig. 9 ). There was 358 a significant difference in the abundance of adults among patch sizes (Table 3) , with adults 359 more abundant in small than large patches (Fig. 9) . No individuals recruited to any of the mats 360 that contained no artificial leaves. 
CONCLUSIONS
472
The present study showed that the habitat utilization patterns of Hokkai shrimp Figure 11
